By gel filtration on a Fractogel TSK HW 50 column followed by cation-exchange chromatography on CM-Trisacryl M, a tetradecapeptide amide, designated 'mastoparan B', was purified from the venom of the hornet Vespa basalis. Its amino acid sequence was determined as:
INTRODUCTION
The hornet Vespa basalis is one of the most dangerous species of wasps found in Taiwan. The insect is aggressive and its venom is highly toxic [1] . The venom causes local oedema, severe haemolysis and circulation failure in animals [1, 2] . Our recent study on this venom has revealed that the venom fraction of high molecular mass contains a haemolytic lethal protein [1] which is responsible for the death of animals. In a preliminary bioassay, the major fraction containing small peptides was also found to possess mastocytotropic and haemolytic activities. Mastoparans, the mast-cell-degranulating peptides of the vespid venom, have been reported to be the major peptide in many species of the hornets [3] . Although several such peptides have been isolated and characterized as a histamine liberator of the mast cells [3, 4] , the contribution of the peptide to the toxic effects of the whole venom remains to be elucidated. Here we report the purification, from Vespa basalis venom, of a mastocytotropic peptide which has an amino acid sequence distinct from those of other vespid mastoparans. The peptide possesses a potent haemolytic activity which acts in synergy with the lethal protein of the venom. Amino acid analysis was carried out using a method that utilizes a hydrolysis conditions of 7 M-HCI, 10 % (w/v) trifluoroacetic acid and 0.1 0% (v/v) phenol at 158 "C for 30 min [5] and subsequent reversed-phase h.p.l.c. analysis of dimethylaminoazobenzenesulphonyl amino acids [6] . Tryptophan was determined by the method of Simpson et al. [7] with an amino acid analyzer (Beckman model 6300). The amino acid sequence of the peptide was determined by automated Edman degradation with an Applied Biosystems 477 A gas-phase sequencer. The phenylthiohydantoin amino acid derivatives were separated using an on-line Applied Biosystems phenylthiohydantoin analyser. The molecular mass of the peptide was measured with a fast-atom-bombardment mass spectrometer (JEOL JMS-HX 110) as described in [8] .
MATERIALS AND METHODS

Hornet
Hydrolysis of the peptide with carboxypeptidase A was carried out in 0.05 M-Tris buffer, pH 7.5, containing 1.0 M-NaCl at 25°C for 30, 60 and 90 min. A synthetic decapeptide with a free a-carbonyl group at the C-terminus was used as the control. The released amino acid was allowed to react with dimethylaminoazobenzenesulphonyl chloride and analysed as mentioned above [6] .
Peritoneal mast cells were isolated from rats (Wistar; 250-400 g) by the method of McClain et al. [9] . The isolated cells (-106/ml) were incubated with the peptide at 37°C for 15 (10) , which contained small peptides, was further purified on a cation-exchange (CM-Trisacryl M) column eluted with a linear gradient of ammonium acetate buffer (0.05-1.0 M) (Fig. 2) . The bioactive substance obtained from the last fraction (denoted by *) of this chromatographic procedure showed a symmetric peak upon passing through a reversedphase h.p.l.c. column (Nucleosil 5 C18). The yield of the substance by automated Edman degradation. On the basis of its amino acid composition, the molecular mass of the peptide was estimated to be 1612 Da. However, using the fast-atom-bombardment mass 260 300 spectrometer, its molecular mass was found to be 1611 Da rather than 1612 (Fig. 3) . The peptide was resistant to the hydrolytic m of Vespa basalis action of carboxypeptidase A, which catalyses the cleavage of Stogel TSK HW peptides with the absolute requirement for a free ax-carbonyl monium acetate group in the C-terminal position [12] . This finding, together with ted for further the data concerning its molecular mass, suggests that the Cterminus of the peptide was amidated. The presence of lysine residues at the positions 4, 11 and 12 of the sequence is a structure common to most vespid mastoparans [3] . The [16] at these positions showed that mastoparan B had a lowest value (most hydrophilic) among the 0 known mastoparans, except Polistes mastoparan which does not 0 possess the common Lys"-Lys'2 structure in its sequence [17] . 80 According to the helical structure of mastoparan (from Paravespula lewissi), Ile1, Ala58 and Lys4""',12 were shown to be located on the hydrophilic side of the molecule, and the other 10 obtained from a amino acids on the hydrophobic side [3, 18] . This conformation reveals the amphiphilic properties of the peptide. As compared Lcryl M column with the sequence of this prototypic mastoparan (Ile-Asnt of ammonium Leu-Lys-Ala-Leu-Ala-Ala-Leu-Ala-Lys-Lys-Ile-Leu-NH2) [ Leu-Lys-Leu-Lys-Ser-Ile-Val-Ser-Trp-Ala-Lys-Lys-Val-Leu-NH2
1611 (M+H = 1612) * Analysed by gas-phase hydrolysis and dimethylaminoazobenzenesulphonyl chloride derivatives [5, 6] , except tryptophan, which was determined by the method of Simpson et al. [7] . t Determined by-automated Edman degradation.
I Measured by fast-atom-bombardment mass spectrometry [8] . (6) n = 3) respectively. Injection of the peptide into the rat paw caused swelling of that paw. The oedematous response could be observed within 10 min and reached its maximum in about 1-2 h after the injection (Fig. 4) . This local effect appeared to be related to 5-hydroxytryptamine, but not histamine, liberated by the peptide, since 'anti-serotonin' (cyproheptadine, 5 mg/kg) effectively reduced the swelling, whereas a rather high dose of antihistamine (chlorpheniramine, 10 mg/kg) was unable to inhibit the effect (Fig. 4) . Mastoparan B also showed a marked haemolytic action on the red cells of several species of animals, including the guinea pig and the rat ( finding that mastoparan B acts synergistically with lethal protein on haemolysis suggests that mastoparan B may play a supporting role in the lethal effect of the venom.
Recent studies on the structure-activity relationship of mastoparan have revealed the important role of the first three amino acid residues in the Ca2+ influx, affinity to liposomes or inhibition of calmodulin-sensitive phosphodiesterase [14] . In addition, a correlation between the histamine-releasing activity or binding to calmodulin and the hydrophobic moments of mastoparan has been reported [14, 19] . Mastoparan B, with a different amino acid sequence and hydrophobicity, should be useful for studying the structure-activity relationship of mastoparans.
